«*i*^  I'tRfc"     ?;■    ^  «J  :-    ft  »,«■  \    •: 


/' "...  "1V\ 


:  *'  i> 


,„***.»,., 

<.*,  £.\l£ 


*  ■-,-,  $ 


*mz 


J®&s!r%sS 


v.  :v     •"«*•      *    ,'..  >*"■»■    AA      'iijW  ■■£/..-■•  . 


..^  i 


../■    .^sf 


*-».   1  %.-    ^4     -*»»».  l*eJ-«  5 


?'"'£  ■£".',  ^'  1 


"  1 


■"%  *< 


>.'W 


0- 

£  -  i*  -v-fc,\.',. 

s-r-^S.Tt  -  J..-.SS 


,^^^ 


S; 


^4#^; 


^:Mm  ^m^^ 


Transportation 
library 

TS 
.JIH 


ipMiiimiiiiiij 


ANIMADVERSIONS 


ON    THE    USE     OF 


BROAD    WHEELS, 


HT1  H  E  flight  remarks,  inferted  in  the  laft  part  *  of  my  Ob- 
fervations  on  thcStru&urc  and  Draught  of  Wheel-carriages, 
have  led,  it  feems,  many  perfons  to  conceive  that  I  meant  to  re- 
commend the  unlimited  ufe  of  broad-wheels,  as  tending  univer- 
fally  to  the  prefervation  of  the  roads,  provided  it  could  be  re- 
conciled to  the  profit  and  convenience  of  the  proprietors  of  fuch 
carriages.  This  mifconception  hath  occafioned  many  of  the 
interefted  and  curious  to  honour  me  with  their  enquiries,  re- 
fpefting  the  refult  of  my  experience  and  information  on  this 
fubjeft.  The  defire,  which,  from  duty  as  well  as  inclination,  I 
entertain,  to  give  the  publick  all  the  fatisfa&ion  in  my  power* 

B  hath 


♦  See  Part  iv.  Seft.  4.  of  Obfervations  on  the  Structure  and  Draught  of  Wheel- 
ed mage*  by  J.  Jacob,  printed  for  MefT,  E.  and  C.  Dilly  in  the  Poultry  London. 
4 to.  price  Six  Shillings. 
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hath  induced  me,  therefore,  to  publifh  the  following  animadi 
verfions,  efpecially  as  I  found  it  was  impofiible,  on  account  of 
tny  indifpcnfible  avocations  in  bufinefs,  forme  to  prevent  even 
thofe  refpe&able  perfon*  I  wifhed  mod  to  oblige,  from  being 
fometimes  difappointed  by  unfeafonable  application. 

With  refpeft   to   the   difpute,    which   has  for   fome  time  fub~ 
fifted   about   the  fuperiour   utility  of  high  or  low   wheels,  I  pre- 
fume  that  point   to  have  been  fully  fettled  on  the  moft  perma- 
nent  bafis    of   mathematical   reafoning   and    mechanical   experi- 
ment.    At  lead   all   thofe  gentlemen,   who   have   done   me   the 
honour  to  be  prefent  at  my  experiments,   have  been  moft  clearly 
convinced  of  the  truth  of  my  obfervations  already  publifhcd.     In- 
deed the  contending  advocates,  who  were  of  late  fo  warm  and 
violent  in   their  mutual  oppofition,  about  high  and  low    wheels, 
feem  to  have   given  up  the   bone  of  contention,  as  of  little  Gr 
no  confequence.     This    they  have  done  with  great  prudence,  as 
the  proprietors   of  carriages  may   be   very    fafely   left   to    their 
own  experience,  as   their   bed  guide  in  the  ufe  of  high  or  low 
wheels -,   in  which   their  own  intereft  as  individuals   is  chitfly  con- 
cerned.    Thus  the  members  of  the  Committee  of  the  honourable 
lioufe  of  Commons,    (appointed  to  fit  on  the  bill  now  depending 
on  the   fubjeft   of  the   roads)   who   countenance   the  claufe,  ad- 
mitting  Mr.  Bourne's   rolling  waggons,  adopted  by  Mr.  Sharpe, 
to  pafs  thro'  turnpikes  toll-free,  might   be  fafely  indulged  in  their 
opinion  of  their  utility,  provided  they  were  duly  limited  to  num- 
ber of  horles  or  weight.     They  would   certainly  tend  to  prefer  ve 

the 
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the  roads,  if  not  fo  heavy  as  co  deprefs  their  furface,  or  grind  the 
materials  ufed  to  repair  them,  into  powder.  But  if  they  were 
thus  limited  in  weight,  no  perfons  whatever,  ufing  carriages  for 
hine  or  labour,  would  be  prevailed  on  to  adopt  them  :  nay,  were 
their  weight  unlimited,  fuch  perfons,  tho*  prevailed  on  to  make 
a  trial  of  them,  would  not  continue  to  ufe  them  long  ;  while  the 
experiment  would  in  all  probability  turn  out  a  very  fatal  one  to 
the  roads. 

Not  that  this  effedt  would  be  owing  to  the  lownefs  of  the 
wheels,  but  to  the  exceffive  weight  of  the  load  ^  which  not  even 
the  breadth  of  the  rollers  would  prevent  from  depreffing  the 
furface  or  crufhing  the  materials  of  its  reparation  into  dirt. 

In  the  draught  of  moderate  loads,  the  carrier  or  farmer  may  be 
left  to  his  own  lagacity  :  he  will  never  ufe  wheels  fo  low  as  not  to 
be  readily  able  to  furrnount  common  obftacles,  nor  fo  high  as  to 
be  ncceflarily  fo  heavy  as  to  bear  any  confidcrable  proportion,  in- 
their  weight,  to  that  of  his  load.  And  of  this  he  will  be  careful, 
for  the  fake  of  his  own  interefl  in  the  carriage  and  horfes  ;  with- 
out any  regard  to  the  prefervation  of  the  roads  -,  which  is  not  in 
general  affe&ed  by  the  wheels   being  high  or  low. 

The  cafe  is  different  with  the  ufe  of  broad  or  narrow  wheels  ; 
in  which  the  public  good  and  private  interefl:  appear  to  be  re- 
pugnant. Not  that  they  really  are  fo,  to  the  degrte  that  is  im- 
agined ;  or  that  the  prefervation  of  the  roads  requires  the  uiV  of 
wheels  fo  broad  as  to  render  the  draught  of  loaded  carriages  fo 
very  tedious,  troublefome  and  expenfive  as  at  prefent. 

To 
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To  tet  this  matter  in  the  cleareft  light  I  am  able,  I  fhall  be  ob- 
liged to  go  a  little  beyond  the  bounds  of  my  particular  profefiion; 
but  as  I  have  taken  the  beft  care  I  could  to  be  well  informed,  as 
to  thole  particulars  which  my  own  experience  may  not  have  fully 
reached,    I   flatter  myfelf  I  fhall  commit  no  material  error. 

The  truth  is,  that  the  wifdom  of  the  legiflature  feems  to  have 
been  mifled,  with  regard  to  the  principal  object  of  attention.  The 
defign  of  every  interpofition  of  parliament,  refpecling  the  ftrudture 
of  wheel-carriages,  has  been  profeffedly  that  of  preferving  the 
roads.  But  the  preferving  of  the  roads  fhould  have  been  a  con- 
fideration  fubfequent  to  that  of  making  them.  We  have  highways 
in  England,  that  have  coft  many  thoufands  pounds  repairing, 
as  it  is  called,  which  never  deferved  the  name  of  roads  either  na- 
tural or  artificial,  and  yet  if  a  moderate  fum  had  been  once  ex- 
pended in  the  making  them,  they  might  have  for  ages  been  kept 
in  repair  \  and  that  comparatively  for  a  trifle  of  what  has  been 
colk&ed  at  the  turnpikes. 

Before  we  confider,  therefore,  how  far  carriages  tend  to  deflroy 

the  roads  it  is  neceffary  to  enquire   a    little  into  the   ftate  of  the 

roads  themfelves  and  the  modes  of  their  reparation.   By  the  making 

a  rW,    I  mean  the  conftituting  a  firm  and  compad  bed  or  plane 

of  earth,  ftone,  or  other  materials  capable  of  fupporting  the  weight 

of  the   load  palling  over  it.      Again,  this  plane  fhould  be  on,  or 

very  near  the  furface;   for  if  it  lie  too  deep,    however  firm  and 

compact  it  may  be  at  bottom,    it  will  be  little  better  than  no  road 

at  all. 

In 
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In  fame  places,  nature  itfelf  prefents  fuch  firm  and  compact 
planes  on  the  earth's  fuiface,  capable  of  fupporting  the  greateft 
weight,  without  yielding  to  the  prefifure;  fuch  are  beds  of  ftone, 
chalk,   or  any  other  compadl  hard  fubftance. 

Thefe    natural    roads    want   no  other  fabrication  or  repair  than 
that  cf  making  and  keeping  their  furface   nearly   horizontal  and 
dry  ;   the  only  effeft,  the  paffxgeof  wheel-carriages  has  over  them, 
being  that  of  grinding  away  the  furface,  and  leaving  a  light  duft 
which,  the  wind  in  general,    readily  diffipates.     Such  roads  are  of 
all  the  bed,  and  are  what   the   artificial  roads  fhould  be  made  as 
nearly  as  poffible  to  referable.     But  thefe  natural    roads   are  in 
England  few  ;  our   highways   partaking  of  the  different  qualities 
of  the  various  foils   of  the  country    they  traverfe ;  being    a  com- 
pound of  loofe  ftones,  clay,    marie,   &c.     It   hence  follows    that, 
in  making  roads  of  fuch  various  compounds,  various  means  fhould 
be    ufed  •,   and   that    even   after  all,    there   may    be  fome  foils  fo 
deep  and  of  lb  loofe   a  texture,   that  nothing  but   mafonry  or  car- 
pentry can  ever  form  on  them  the  compact  bed  or  plane  required. 

Again,  there  may  be  others  equally  deep,  but  not  fo  loofe  of 
texture,  which  may  admit  of  being  compreffed,  and  if  properly 
made,  rendered  confident  to  a  certain  degree,  fo  as  to  fupport 
a  moderate  weight ;  though  they  would  effectually  fink  under  an 
enormous  one.  What  then  muft  be  the  confeqnence  of  carriages 
of  unlimited  weight  pafling  over  fuch  highways,  that  have  not  been 
even  rendered  fo  compact  as  to  bear  a  moderate  weight  ?  Will 
their  broad  wheels  improve  the  texture  of  the  foil  ?   Or  rather, 

C  will 
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will  not  their  weight  deprefs  the  loofc  and  hard  materials  laid  on 
their  furface  into  the  fofter  bed  beneath  ;  which  as  the  other  fub- 
fide,  will  of  courfe  rife  up  and  render  the  way  unpaffable  ?  Will 
fuch  highways  as  thefe,  of  which  we  have  many  in  England,  be 
improved  by  the  paffage  of  broad-wheeled  carriages  •,  and  that 
the  more  fo  in  proportion  to  the  weight  of  fuch  carriages ;  as  is 
pretended,  indifcriminately  of  all  roads,  by  Mr.  Sharp,  and 
others  ? 

It  is  notorious,  that  in  making  new  roads  over  light  foils  of 
deep  ftrata,  the  materials  themfelves,  when  fpecifically  heavier. 
will  foon  fubfide  and  afford  endlefs  room  for  the  like  repair  :  nay, 
where  moderate  loads  only  were  to  be  fuftained,  it  has  been  known 
that  a  few  birch  or  heath  bavins  have  rendered  the  road  more  com- 
pad:  and  lafting  than  ten  times  as  many  tons  of  heavy  pebbles 
would  have  done.  And  yet,  I  am  well  informed  that  nothing  is 
more  common  than  for  the  furveyors  of  many  fuch  roads,  to  iuf- 
fer  heavy  materials  to  be  brought  from  a  great  diftance,  at  a  vaft 
expencc,  to  be  fwallowed  up  in  the  infatiable  gulph  of  their  high- 
ways. 

Nothing  I  think,  can  be  clearer  than  that  on  thefe  bottomlefs 
roads,  as  they  may  well  be  called,  the  weight  of  the  load  is  the 
mod  eflential  confideration  •,  and  that  the  breadth  of  the  wheel 
only  ferves  more  effe&ually  to  deprefs  the  hard  materials  ufed  for 
repairing  the  furface,  and  of  courfe  to  raife  the  fofter  marie  or  clay 
to  the  top  :  which  will  always  be  done  irregularly  ;  the  parts  con- 
ftantly  giving  way  on  the  accidental  fide  of  leaft  refiftance.     Thus 

fuch 
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fuch  roads  might  without?  any  ruts,  be  foon  made  full  of  holes 
and  rendered  abfolutely  unpayable,  by  an  attempt  to  repair  them 
with  rolling  waggons  of  enormous  weight. 

As  to  the  utility  of  broad- wheeled  roiling  carts  or  waggons  to 
farmers  or  others,  drawing  moderate  loads  over  fields,  or  unmade 
crofs  roads,  it  is  not  to  be  queftioned  ;  they  are  undoubtedly  ufe- 
ful,  if  the  wheels  be  not  fo  low  as  to  roll  the  earth  up  before  them, 
intlead  of  roiling  over  the  earth  and  leaving  it  behind  them.  In 
this  latter  cafe,  a  farmer  had  better  ufe  a  flat-bottomed  fledge, 
turned  up  in  front,  without  any  wheels  at  all :  and  indeed  he  will 
find  fuch  a  fledge,  with  a  greater  load,  drawn-over  his  paftures 
with  lefs  damage  to  the  turf,  and  along  dirty  lanes  in  winter  time 
full  as  eafily  and  with  lefs  wear  and  tear,  than  is  his  narrow- 
wheeled  cart,  jolting  from  fide  to  fide  in  ruts  full  of  holes  a  foot 

or  two  deep. But  the  defign  of  thefe  animadverfions  refpec- 

ting  chiefly  the  prelervation  of  the  public  roads,  I  fhall  confine 
myfelf  to  them. 

We  will  fuppofe  therefore  that  all  thefe  roads  (as  certainly  our 
turnpike  roads  ought  to  be)  are  properly  made :  that  is,  fo  far  as 
to  have  obtained  a  compact  hard  plane  on  or  very  near  the  furface, 
capable  of  fupporting  without  partial  depreflion  the  weight  of  any 
carriage  that  may  be  drawn  over  it:  in  which  cafe  it  will,  to  all 
intents  and  purpofes,  anfwer  the  end  of  a  natural  road,  as  above 
defcribed. 

Let 
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Let  us  confider  now  what  will  be  the  efFe£fc  of  wheel  carriages, 
pafling  along  fuch  roads.  A  firm  bottom  is  admitted  -y  but  co- 
vered with  how  much  dull  or  dirt?  The  duft  indeed  is  of  little 
confequence  to  obftruft  the  progrefs  of  the  carriage,  however  in- 
commodious it  may  be  to  the  horfes  feet,  or  difagreeable  to  the 
rider  or  driver.  Dirt  is  more  momentous  and  caules  the  roads  to 
be  what  they  call  heavy  \  the  meaning  of  which  we  may  under- 
ftand  by  the  increafed  exertion  of  the  horfes,  and  decreafed  velo- 
city of  the  motion  of  the  carnages.  Whence  this  duft  or  dirt  ? 
Moil  evidently  it  is  formed  by  the  grinding  of  the  furface  of  the 
road,  and  the  pulverizing  of  the  materials  with  which  it  is  re- 
paired. 

It  is  the  accumulation  of  this  pulverized  matter  on  the  firm 
plane  of  the  road,  that  occafions  them  in  wet  weather  to  grow 
what  is  called  deep,  and  to  be  cut  into  ruts  by  wheel  carriages : 
the  latter  of  which,  they  will  certainly  be  the  more  fubjeft  to,  in 
proportion  to  the  narrownefs  of  fuch  wheels,  fuppofing  the  weight 
of  the  carriages  the  fame.  But,  granting  the  road  to  be  once  well 
made,  that  is  rendered  fo  compact  as  to  fuftain  the  weights  ne~ 
cefiary  to  pafs  over  it-,  fuch  road  will  net  be  fubjeft  to  ruts,  till 
its  furface  be  ground  away  and  the  dirt  fo  fabricated,  accumulated 
to  a  certain  depth. 

Ic  may  be  faid,  that  narrow-wheeled  carriages,  ceteris  paribus, 
will  cut  deeper  into  the  plane  of  the  road  than  broad  ones.  Ad- 
mitting this,  it  only  ferves  to  caufe  a  greater  difficulty  in  making 
roads  for  narrow-wheeled  carriages   than   for  broad-wheeled  ones ; 

and 
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and  not   to  increafe  the  difficulty  of  their   prefervation,    when  once 
well  made. 

This  confideration  alfo  ferves  to  fhew  that  a  ftratum,  which  will 
admit  of  being  made  into  a  road  for  broad  wheeled  carriages,  may 
not  admit  of  being  made  into  a  road  for  narrow-wheeled  ones  of  the 
fame  burthen.  Buc  what  is  to  be  inferred  from  this  ?  Certainly  no- 
thing more  than  that  where  it  is  found  impracticable  to  make  and 
preferve  a  road  capable  of  fupporting  narrow-wheeled  carriages  of  a 
certain  burthen,  the  breadth  of  their  wheels  ftiould  be  encreafed,  or 
the  weight  of  the  load  diminifhed. 

Take  the  public  highways  in  general,  however,  throughout  Eng- 
land, they  may  be  made  and  preferred  with  proper  materials,  capable 
of  fuftaining  wheels  of  a  moderate  breadth,  bearing  any  weight  cal* 
culated  to  be  drawn  by  horfes,  with  advantage  to  the  proprietors. 

Let  us  proceed  then,  to  confider  the  effed  of  the  paflage  of  fuch 
carriages  over  a  well-made  road  ;  the  loofe  materials  of  whofe  fur- 
face  are,  as  yet,  ftones  or  gravel,  too  large  to  be  converted  by 
water  into  mud,  or  dirt.  In  this  cafe,  fuch  a  road  will  refemble 
one  of  ftones  and  gravel,  laid  over  a  ftone  or  wooden- bridge,  con- 
ftruded  by  the  mafon  or  carpenter. 

But  whether  carriages  of  broad  or   narrow-wheels   would  fooneft 

pulverize  the  loofe    materials,  and  of  courfe  deftroy  fuch  roads,  ha* 

not,  perhaps  been  duly  enquired  into*. 

D  That 

*  The  reverend  Mr.  Homer,  who  was  many  years  one  of  the  commiiTioners  of  the 
roads  in  Oxfordshire  and  Warwickshire,  and  has  written  from  experience  on  this  tub- 
ic<3,  obfervres,  with  refpefl  to  broad  wheel*,  that  «  an  increafe  of  weight,  though 
•>     }  7  r  fupported 
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That  heavy  broad-wheeled  waggons  would,  merely  by  their  in- 
cumbent preflure,  confolidate,  or  bind  fuch  materials  together  into 
one  hard  and  compact  furface,  as  hath  been  pretended  by  fome,  \$ 
altogether  chimerical. 
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They  might  reduce  thofe  materials  into  (mailer  parts,  but  fhould 
they  crufh  them  into  atoms,  thofe  atoms  would  have  no  ftronger  co- 
herence, or  be  more  firmly  cemented  together  than  before.  On  the 
other  hand,  they  would  only  be  the  more  eafily  blown  or  wafhed 
away. 

The 

fupported  by  more  than  a  proportionally  increafe  of  furface,  muft  produce  an  ex- 
traordinary confumption  of  materials,  efpeiially  of  fuch  as  are  coarfe,  when  ufed  in 
the  repair  of  roads;  and  though  the  variation  will  be  different,  according  to  the 
nature  of  the  country,  and  the  treatment  they  undergo,  yet  in  all  had  foils,  it  would 
probably  be  found  upon  enquiry  to  have  been  fo  great,  fince  the  encouragement  given 
to  broad  wheels,  as  to  be  fufficiently  alarming  At  leaft,  the  writer  can  truly  affirm 
that  in  thofe  puts  of  his  own  neighbourhood,  which  fall  more  immediately  under  his 
obfervation,  and  are  much  frequented  with  the/e  ponderous  machines,  it  is  now  almoft 
double  to  what  it  was  before  that  event,  though  the  roads  in  general  are  in  a  lefs 
eligible  ttate  ;  and  fuppofing  that  the  lame  track  of  management  was  to  prevail  for 
a  courfe  of  years  to  come,  it  is  difficult  to  conceive,  where  refources  of  materials  will 
be  found  in  future  ages  fuificient  to  keep  the  carriages  of  pofterity  above  ground." 

Again,  the  fame  writer  obferves  that  the  ufe  of  broad  wheels  in  general,  is  4fc  \evy 
injurious  to  roads,  which  are  only  fortified  to  a  certain  breadth;  that  although  their 
weiring  is  indeed  confined  more  to  the  fin  f  ice,  and  does  not  ordinarily  operate  to  that 
depth,  which  heavy  draughts  constituted  with  narrow  wheels  do,  yet  upon  the  whole, 
it  is  greater  and  m  >re  djitructive  of  materiils  ;  that  of  conlequence,  the  expence  of 
f. importing  roads  fince  their  eftablifhment  has  been  greatly  enhanced  ;  nor  has  that  of 
c  rriage  been  at  all  lettered,  notwithstanding  the  refources  of  poller'. ty  have  been  an- 
tedated for  them,  and  they  have  teen  favoured  fir  ft  with  a  total  exemption  from, 
and  afterwards  a  onfiiL-rable  mitigation  of,  the  payment  of  toll  to  which  other 
<arnges  ha\e  be  n  fubject  d." 

Tins  opinion  of  Mr.  Homer,  appears  to  be  confirmed  by  that  of  the  commifTioners 
of  certain  turnpike  roads  in  the  weft/rn  part  of  England,  who,  at  a  late  meeting  at 
the  Djviz:s,  unaniinouOy  declared  their  opinion,  founded  on  experience,  to  be  that,  if 
a  law  fhould  be  made  to  permit  bioad- wheel  waggons  of  any  kind  to  pafs  through 
tu-ivMkes  for  three  years,  without  limitation  of  weight  and  number  of  horfes,  and 
loll  free,  the  roads  in  that  country  would  be  entirely  deftroyed,  and  rendered  im- 
piifable  for  any  carriages  whatlbever.  See  An  Enquiry  into  the  Means  of  Preferv-. 
ing  and  Improving  the  Public  Roads  of  this  Kingdom,  by  Henry  Homer,  A.  M, 
retor  of  Birdingbury,  in  Warwickshire,  and  chaplain  to  the  right  honourable  the 
Lord  Leigh.     Printed  at  Oxford,  in  the  year  Vj6j, 
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The  commiffioners,    or    furveyors,  of  the   roads   near  London, 
have  been  frequently  cenfured  for  raking  off  this  flufh,  as  it  is  called, 
and  often  carting  it  away  \    it  having  been*    thought  by  fome,  that 
fuch  ftuff  fhould  be  raked  up  into  the  middle  of  the  road,  as   being 
the   beft  materials  for  its    repair.     But,  however  reprehenfible  the 
road-makers  may  be,  in  not  laying  the  roads  out  in  fuch  a  form  as 
will  keep  them  dry,  by  their  fpontaneoufly   throwing  off  the  pulve- 
rized matter,  they   are  certainly  excufeable  in  not  throwing  it- back 
upon  the  road,  for  whofe  repair  it  is  become  totally  ufelefs.      That 
it  is  ufeful    in    making  good  caufevvays    for  foot  pafTengers,  whofe 
weight  is  light,  when  railed  fo   high  and  made  fo  narrow  as  to  throw 
off  the  water,  is  by  no  means  a  proof  of  its  being  proper  to  be  laid 
again  on   the  cart*  ways.     For  without  the  commixture  of  fome  ce- 
menting ingredient,  that  would  turn  it  into  a  kind  of  artificial  ftone, 
it  would  be  ftil!  nothing  but  mud  or  duft.     Heavy  carriages   require 
the  furfaceof  the  roads,  when  made  of  loofe  materials  to  be  of  larger 
fize  than    the  particles  of  duft,    and    of  firmer  texture  than    clods 
of  dirt. 

Narrow  wheels  indeed  might  fooner  difplace  the  new  materials,  or 
cut  deeper  ruts  in  the  beft  of  our  artificial  roads,  than  broad  wheels^ 
but  it  is  to  be  doubted  whether  they  would  fooner  wear  thofe  mate- 
rials out.  At  the  fame  time,  there  are  two  important  refle&ions  to 
be  maJe  on  this  head  ;  the  one  is,  that  the  demolition  of  fuch  ma- 
terials will  not  follow  the  proportion  of  the  weight  of  the  load  even 
of  carriages  whofe  wheels  are  of  the  fame  breadth  :  and  the  other, 
that  it  is  not  the  number  or  multiplicity  of  light  carriages  which  de- 
flroy  the  roads,  fo  much  as  the  exceffive  weight  of  the  heavier  few. 

The 


(  13  ) 

The  Pebbles,  &c.  generally  ufed  for  repairing  the  rcn^s,  arc 
brittle  and  are  at  once  broken  to  pieces,  by  a  fingle  blow  Ci  cruihed 
by  a  weight  of  a  certain  determinate  force  •,  akho'  rhey  might 
neverthelefs  have  iuftained  ten  thoufand  blows,  or  ten  thoufand 
times  borne  a  weight,  of  very  little  lefs  force,  unbroken.  Nor 
might  they  be  a  jot  more  liable  to  break  after  having  withfcood 
ten  thoufand  (hocks  of  confiderable  violence,  tho'  they  might  fly 
to  pieces  with  the  very  next,  of  a  very  fmall  additional  force.  * 

It  would  be  worth  enquiry,  therefore,  under  what  weight  of 
broad  wheeled-carriages  fuch  artificial  ftrata  of  ftones  and  gravel 
laid  upon  bridges,  begin  very  perceptibly  to  pulverize.  We 
might  then  form  ibme  idea  of  the  weight,  which  (hould  be  the  ne 
plus  ultra  of  that  of  all  carriages  paffing  along  artificial  roads. 

It  will  be  admitted  that  a  broad  wheeled  carriage,  bearing  on  a 
greater  quantity  of  fnrface  than  a  narrow  one  might  be  allowed 
to  carry  a  proportionably  greater  weight,  provided  that  furface 
were  compofed  of  a  number  of  very  fmail  points  of  re- 
fiftance  •>  as  in  that  cafe  the  narrow  wheels  will  reft  on  fewer  of 
thofe  points :   but,  as,  where  the  materials  of  the  road  are  pretty 

lar^e 

*  Mr.  Homer  obferves  that  "  if  a  certain  degree  ofprciTure,  as  for  inftance  that 
of  two  Tons,  be  necefTary  to  deftroy  the  Contiguity  of  Parts  of  any  ore  piece  of 
material,  or  fyftem  of  materials  connected  together^  by  a  bearing  upon  each  other, 
half  that  weight  may  lepeatedly  pafc  over  fuch  materials  without  producing  any 
fendble  effect;  altho  by  the  addition  of  the  other  half  they  will  be  immediately 
broken  to  pieces  with  a  iingle  impure." 

He  might  have  added,  as  above  obferved,  with  the  addition  of  even  a  very 
fmall  portion  of  the  other  half.  Indeed  he  exprefses  himfelf  nearly  to  this 
purpofe,  in  another  part  of  his  "  work;  where  he  £>ys  it  is  found  by  experience  that 
Wheel-carriages  in  many  circurrftanccs  act  with  more  than  double  violence  upon 
the  materials  and  reduce  many  of  them  with  one  or  two  impulfes  to  powder, 
which  would  ftand  the  repeated  fliock  of  inferiour  weights. " 
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large  it  will  often  hapen  that  a  fingle  ftone  fliall  equally  bear 
the  whole  weight  both  of  the  broad-wheel  and  the  narrow,  it  is  plain 
the  prefervation  of  the  roads  requires  that  the  utmoft  weight,  to 
be  carried  by  carriages  of  burthen,  fliould  be  calculated  for  the 
broadeft  wheels,  of  which  the  Strudurc  of  the  carriage  may  con- 
veniently admit. 

From   this  flight  furvey  of  the  nature  of  our  roads,  and  the 
manner  in  which  they  are  affe&ed  by  wheel-carriages,  it  is   plain 
that   it  is   the  weight  of  carriages  of  burthen  and  not   any   other 
circumftance,   which  is  the  moft  eflential  obje£t  of  confideration, 
refpefting  the  damage  they  do  the  publick  roads. 

To  this  confideration,  indeed,  muft  be  added  another,  refpe£t- 
ing  ftage  coaches  and  chaifes  ;  many  of  which  now  carry  very 
confiderable  burthens-,  and  by  their  running  with  a  greater  ve- 
locity than  Carts  and  Waggons,  acquire  frequently  an  equal  mo- 
mentum •,  fo  that  they  impair  the  roads  confiderably,  by  breaking 
the  materials  on  their  furface.  *  Thefe,  therefore  /hould  be  par- 
ticularly  limited  as  to  their  weight  ;  or  perhaps  it  were   better  if, 

E  out 

*  Mr  Homer  indeed  reprefents  the  friction  of  the  wheels  as  being  greater  in 
proportion  as  the  carriage  goes  flower.  But,  tho'  the  depreifion  or  rut  made 
in  a  ft>ft  and  ill- made  road  may  be  the  greater  in  proportion  to  the  time  the 
carriage  takes  in  palling  over  it ;  the  hard  furfice  or  loole  materials  of  a  well- 
made  road  will  not  be  ground  or  pulverized  in  that  proportion.  On  the  con- 
trary, the  fwifter  the  carriage  goes  the  greater  blow  will  the  wheel  ftrike  againfl 
every  obftacle  it  meets.  It  is  true  that  where  thole  obftacles  are  very  imall,  the 
velocity  with  which  they  are  ftruck  is  very  little,  becaufe  the  point  of  the  periphery 
of  the  wheel  on  which  the  carriage  refts  always  [lands  (till.  For  it  is  to  be  obferved 
that  as  the  axis  of  the  wheel  goes  forward,  its  periphery  turns  the  contrary  way  : 
Nor  would  turn  round  at  ?\\  if  the  edge  of  the  wheel  and  the  furface  of  the  road 
were  perfe&ly  fmooth.  As  it  is  in  confequence  of  their  roughnefs  therefore 
that   the  wheel   turns;  the  operation  of  its  edge  on  the  road   may    be  compared   to 

that 
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out  of  humanity,  if  not  policy,  to  the  poor  horfes,   they  were 
limited  as  to  their  velocity  of  motion,  unlefs  on  urgent  occafions. 

On  the  other  hand,  as  our  ftage-coaches  and  chaifes  fhould  be 
reftrained  from  running  with  fuch  burthens  lb  faft,  our  waggons 
and  carts  ought  to  be  prohibited  from  carrying  fuch  enormous 
loads,  as  to  make  them  creep  (o  flow.  The  horfes  in  the  latter 
indeed  are  not  fo  foon  killed  outright,  but  thev  are  thence  ener- 
vated, crippled  and  rendered  otherwiie  ufetefs  while  they  live.  * 

It  is  indeed  the  weight  of  fuch  carriages,  the  enormity  of  their 
load,  and  the  length  of  their  team,  rather  than  any  particular  mode 
of  Structure,  as  to  high  or  low,  broad  or  narrow  wheels,  which 
are  the  principal  caufe  of  the  prefent  tedious  and  expenfive  con- 
veyance of  goods  by  land  carriage,  as  well  as  of  an  unneceffary 
multiplicity  of  droning  draught  horfes. 

It  is  not  many  years  ago  that  the  legiflature  very  rationally  con- 
ceived that  the  heavier  carriages  were  loaded,  the  more  they  dam- 
aged 
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that  of  two  dentatcd  wheels,  whofe  teeth,  working  into,  necefTarily  rub  againft  and 
consequently  wear  each  other.  Again,  theic  teeth  in  roads  of  loofe  materials  being 
loofe,  it  follows  that  tho'  the  carriage  goes  forward  the  edge  of  the  wheel  fre- 
quently Hides  backwards  as  it  turns  round.  This  is  remarkable  in  flcep  aicents  ; 
in  mounting  which  the  wheel  of  a  carriage  makes  more  turns  than  in  goinp 
down  hill  the  fime  dittance.  The  materials  of  the  road  however  are  more 
crufhed  and  pulverized  by  a  carriage  in  its  going  downhill  than  in  its  going  up. 

*  I  cannot  here  forbear  quoting  a  pafTage  from  Howel,  a  celebrated  writer, 
who  flourifhed  near  an  hundred  and  fifty  years  ago;  and  fpeaking  of  this  fubjeer, 
ays,  "  England  may  be  called  the  Hell  of  horfes ;  for  their  cars  and  carts  are  fo 
"  unmeaiurably  loaden,  that  their  track  doth  not  only  fpoil  the  pavements  of  the 
u  Streets  and  Highways  as  they  pate,  but  oftentimes  it  feems  to  break  the  very 
(i  heart-firings  of  the  poor  paffive  animal;  infomuch  that  of  any  nation  that 
"  holy  text  is  leait  obierved  by  the  Englifh ;  a  good  man  is  merciful  to 
"  his  bcaft." 
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aged  the  road.  On  this  principle  the  weighing  engines  were 
eredled,  and  the  number  of  horfes  in  the  team  fubjedted  to 
limitation.  In  the  mean  while  the  ruts,  to  which  our  ill-made 
roads  were  fubjedted  by  narrow-wheeled  carriages,  fuggefted  the 
expedient  of  increafing  the  breadth  of  the  wheels :  an  expedient  in- 
deed fo  far  ufeful  as  it  might  fcrve  to  keep  the  furface  of  the 
road  level;  but  a  deftrudtive  one  in  admitting  fuch  broad- 
wheeled  carriages  to  carry  ernormous  burthens  and  be  drawn  by 
prepofterous  teams. 

The  confcquences  of  this  expedient  not  anfwering  the  expecta- 
tions formed  of  it,  the  next  fuggeftion  was  ftill  more  extraordinary 
than  the  former.  This  was  that  of  making  the  wheels  ftill  a 
little  broader,  and  then  it  was  prefumed  the  heavier  the  weight  laid 
upon  them,  the  more  they  would  ferve  to  preferve  the  roads.  A 
preemption  this,  diredtly  contrary  to  all  former  theory  ^  and  as 
incohfiftent  with  former  practice,  as  if  it  had  been  ingeniously 
difcovered  that  the  very  means  which  had  hitherto  contributed 
to  wear  out  the  roads,  were  now  become  the  only  means  to  pre- 
ferve them. 

The  parliamentary  fiat,  however,  obliging  the  proprietors  of 
ftage  waggons  &c.  to  increafe  the  breadth  of  their  wheels,  at  a 
areat  expence,  they  very  naturally  fought  to  indemnify  them- 
fclves  by  making  ufe  of  the  indulgence  given  them  to  increafe 
their  load;  an  increafe  aggravated  on  the  team  by  the  weight  ne- 
ceffarily  added  to  the  wheels.     The  draught  of  our  loaded  broad- 

weel- 
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wheeled  waggons  became  thus  in  a  manner  abfolutely  impracti- 
cable, till  the  fcheme  of  placing  the  horfes  abreaft  enabled  the 
team  to  drag  them  forward  with  great  difficulty  at  the  rate  of  two 
or  three  miles  an  hour.  To  mend  the  matter  as  it  thus  Hands ; 
it  is  now  proje&ed  by  fome  to  give  ftill  greater  encouragement  to 
heavy  loaded  waggons,  by  fuffering  them,  with  wheels  or  rollers 
of  a  certain  breadth  and  diameter,  to  carry  any  weight  and  to 
pafs  toll-free !  With  what  velocity  fuch  waggons  carrying  five,  fix 
or  feven  tons  will  approach  a  turnpike,  time  may  (hew  \  but  that 
the  commiffioners  will  foon  be  tired  of  feeing  them  pafs  toll-free, 
it  needs  no  great  degree  of  fagacity  to  foretell. 

The  commiffioners  of  our  London  pavements  have  as  little  rea- 
son to  thank  thofe  gentleman  for  their  zeal,  who,  in  order  to  fave 
the  keep  of  horfes,  recommend  the  ufc  of  waggons  for  the  delivery 
of  four  or  five  chaldron  of  coals  at  once,  inftead  of  fingle  chal- 
drons in  feparate  carts.  The  ufe  of  fifty  fuch  coal  waggons 
would  do  more  damage  to  the  pavement  in  one  month,  than  the 
narrow-wheels  of  all  the  hackney  coaches  in  London  in  a  whole 
year.  Not  indeed  by  wearing  away  the  furface  of  the  ftones,  as 
is  frivoloufly  obje&ed  to  the  latter :  but  by  deprefiing  whole 
Hones  and  fometimes  many  of  them  together  •,  thereby  raifing 
others  and  reducing  the  whole  furface  into  large  ridges  and  holes  ; 
to  which  the  London  pavement,  on  account  of  its  being  fo  fre- 
quently taken  up  and  relaid,  will  ever  be   fubjeft,  if  carriages  of 

enormous  burthen  are  fuffered  to  pafs  over  it. 

The 
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The  objeftion  made  to  the   narrow  wheels  of  our  hackney- 
coaches,  becaufe  they  have  been  found  in  fome  places  to   form 
perceptible   ruts  in  the  pavement,  is   not  fo  very  material.     The 
public  would  have  abundant  ricafon  to   be  fatisfied,  if  our  pave- 
ments wanted  no  repair  till  the  ftones  were  fairly  worn  out,  or  till 
the  narrow-wheeled  coaches  made  fuch  ruts  in  them,  as  would  be 
either  very  difagreeable  or  dangerous.     On  the  other  hand  again, 
the  obftinacy  of  our  coach-mafters  is  to  the  laft  degree  abfurd,  in 
fo  ftrongly  oppofing  a  greater  breadth  of  wheel  for  coaches,  thac 
are  to  run  over  a  hard,   impenetrable    pavement;    where,  if  the 
wheels  be  equally  light,  the  advantage  is  on    feveral  accounts  in 
favour  of  the  broader.     On  a  road  indeed  of  loofe  pebbles,  gra- 
vel, &c.  it  is  not  fo ;  becaufe  a  broad  wheel  will  have  more  ob- 
flacles  to  deprefs  or  furmount  than  a  narrow  one  ;    but  this  is  not 
the  cafe  with  indepreffible    pavements,    on  which,  the  difference 
between  broad  and  narrow  wheels  of  the  fame  weight,  is  not  very 
confcquential. 

It  is  greatly  to  be  wi(hed  that  all  parliamentary  injun&ions 
for  the  prefervation  of  the  roads,  which  affeft  the  ftrufture  and 
draught  of  wheel-carriages,  might  be  fo  calculated  as  to  anfwer 
the  end  both  of  the  public  and  the  individual.  One  reafon  for 
this  is,  that  the  law  would  not  then  be  fo  liable  to  be  evaded, as 
it  is,  when  it  clafhes  with  private  intereft.  This  hath  been  parti- 
cularly experienced  in  the  various  methods  that  have  been  taken  to 
elude  the  fpirit  of  the  broad- wheel  a6t.  Another  reafon  is,  that 
individuals  would  thence  be  frequently  convinced  that  the  legifU- 

F  ture, 
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ture,  in  confulting  the  public  godd,  knows  the  intereft  of  private 
perfons  often  better  than  they  do  therhfeltres  *.-. '■ 


There!  are fewftdpte^evtin  of  thoffcwhofe"  :fubfiftence  depends 
on'thfc  profits  arifing  from  l&nd  carriage  who  would  not  think  it 
more  for  their  intereft  to  keep  an  additional  horfe  than  an  addi- 
tional man  :  or  that  Wbuld  be  eafily;.  perfuaded  an  additional. driver 
might  five  thehh  the  purbhaft  and  keep  df>  more  than  two  ^horfes. 
And  yet,  ndthirig  is  more  certain  than  that  two  Waggons 'built  for 
carrying  each  a  load  under  thfree  ton,  would  be  each  drawn  by  four 
h6rfcs,  two-  ^breaft,  much  fatter  and  with  mor#  eafe  than  one 
waggotr,  lckn?ying  fix  totay  wbidd  be,  drawn  by-ten!  or  even  twelve 
horfes.  But  then,  it  will  be  faid,  there  is  the  expence  of  two 
carriages  inftead  of  one.  There  is  fo  ;..but  this  expence  is  by  no 
means  doubles  again  the  two,  carrying  lefs  weight,  will  be  lefs 
fubjedt  >to  wedr  and  tear  than,  the  one  y.  the  conveyance  ( will  be 
quicker,  and  confequently  more  profitable;  the  horfes  will  not 
acquire  that  flothful  rigidity  of  mufcle,  which  renders  them  unfit 


*  Mr,  Homer  thinks  nothing  can  be  done  effectually  for  the  prefervation  of  the 
roads,  till  the  drivers  of  carriages  are  fubjecled  to  the  fevere  contioul  of  commif- 
fioners,  furveyors  and  their  deputies  :  the  obftinacy  and  temerity  of  many  wag- 
goners being  i'uih,  (ays  he,  4<  that  they  require  to  be'governed  with  as  high  'a  hand 
as  negiocs  in  the  plantations."  I  fufpecl,  however,  that  the  carriage- drivers  of 
this  country  will  not  eafily  fubmit  to  the  correction  of  negro -drivers*  Some 
gentler  method  miift  bedeviled,  and. the  carriages  and  roads  fo.conftrucled  and  laid 
out,  as  to  put  it  out  of  the  power  of  fuch  drivers  to' injure  the  roads  materially, 
without  alio  injuring  themlelves.  Nothing  can  be  more  pertinent  or  true  than 
what  this  reverend  gentleman  himfelf  obferves,  that  "  a  proper  conftruction  of  the 
carriages  is  certainly  the  mofl  eafy,  and  of  all  others  perhaps  the  mod  effectual 
means  of  fecurity  to  the  roads  ;  but  then  it  mould  not  be  fuch  a  contraction,  as 
will  enable  them  to  carry  heavy,  but  iuch  a  one,  as  will  oblige  them  to  cany 
light  loads." 
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for  any  other  purpofe,  and  incapable  of  moving  a  pace  much  fader 
than  that  of  a  fnail*. 

In  objecting  to  the  greater  original  expenceof  two  carriages  than 
one,  the  proprietor  afts  the  fame  part,  as  is  played  by  thofe  who 
fhould  make  our  roads.  They  provide  amply,  and  difpenfc  la- 
vifhly,  for  the  repair  of  what  they  are  too  penurious  properly  to 
conftrutt  f .  What  fhould  we  think  of  an  architect,  who  fhould 
appropriate  an  immenfe  eftate  to  repair  a  houfe,  on  which  he  would 
hot  beftow  a  fufficient  fum  to  have  it  properly  built  ? 

The  thought  of  multiplying  carriages  and  drivers,  is,  I  know~ 
a  powerful  objection  with  thofe,  who  think  the  roads  are  to  be 
both  made  and  preferved  merely  by  broad  wheels.  But,  as  the 
diminution  of  the  weight  of  loaded  carriages  is  the  long-experi- 
enced and  only  effe&ual  method  of  preferving  the  roads,  it  is  proper 
that  private  intereft,  even  fhould  it  a  while  apparently  fuffer,  fhould 
give  way  to  the  public.  As  to  the  roads,  I  have  already  .obferved 
that  it  is  not  the  multiplicity  of  carriages,  but  their  weight  and 
velocity  that  chiefly  affedt  them.  And  as  to  the  increafe  of  drivers, 
I  conceive,  that  they  might  fubfift  on  the  produce  of  the  land 
now  ceftined  to  the  maintenance  of  the  horfes,  they  would  ferve, 
inftead  of:  and  I  leave  politicians  to  determine  whether  an  in- 
creafe of  the  number   of   hardy,  well  employed  peafantry  be  mod 

hurtful, 

*  It  may  be  of  fome  confequence  to  obfeive  here  alfo,  that  the  falter  the  car- 
riage goes,  the  more  ealily  does  it  overcome  cbftacle^  and  therefore  requires  the 
lefs  alliltance  from  the  horfes,   to  continue  its  motion. 

f  Mr.  Homer  obferves  that    there    is  a  fpace    of 'about  five   miles  in   a    part   of 

"Warwick (hi re,  on  the  great  road   leading   from  London  to  Chetfer,    which  in  the 

'years  1764,    1765    and  1766,  colt   repair'ng  at  an  average  84/.   7/.  a  mile  yearly; 

and  that    there  were  other  parts  of  the  fame  road,  which  would  coil  1  2  1  /.    17  J. 

•  a  mile  annually  1 
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hurtful,  or  beneficial  to  a  nation.  Not  that  this  increafc  cither  of 
drivers  or  carriages,  need  be  fo  great  as  may  be  at  firft  ima- 
gined. For,  as  thejournies  would.be  made  in  at  leaft  two- thirds 
of  the  time  in  which  they  are  at  prefent,  the  carriages  and  drivers 
now  in  ufe  would  make  three  journies  in  the  time  they  now 
make  two. 

From  thefe  confiderations  I  conclude  that,  if  fome  regulations, 
fimilar  to  the  following,  were  to  take  place,  refpe&ing  our  turnpike 
roads  and  wheel- carriages,  tbey  would  be  found  to  anfwer  the  end 
both  of  individuals  and  the  public. 

As  to  the  Roads, 

i ft.  Let  a  firm  and  compaft  bed  or  plane  be  once  formed,  by 
the  commixture  of  proper  materials  with  the  native  ftrata,  fo  hard 
as  to  fuftain  without  depreflion  four  wheeled  carriages,  with  fix 
inch  wheels,  flat  tire,  bearing  a  load  of  three  ton :  or  two  wheeled 
carriages  with  like  wheels  bearing  a  ton  and  a  half. 

2d.  Let  the  furface  of  fuch  roads  be  r^ade  latitudinally  a  little 
convex  and  where  neceflary  longitudinally  waving ;  and,  at  the 
fame  time,  be  raifed  fo  high  as  to  give  room  for  the  water  to  run 
off  and  leave,  in  the  whole  breadth,  the  furface  dry. 

3d.  Let  fuch  roads  be  repaired  with  materials  of  the  fame  fpe- 
cifk  weight  as  that  of  thofe  with  which  they  were  firft  made. 

4th.  In  very  wet  (eafons,  and  when  the  materials  of  the  furface 
arc  confiderably  pulverized,  let  the  flufh  or  mud  be  raked  off  the 

road 
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road  and  carried  away  •,  and  by  the  firft  favourable  opportunity  its 
place  fupplied  with  frefh  materials  •,  always  preferving  the  road  of 
the  fame  height  and  form,  to  keep  it  dry. 

5th.  Let  the  tolls  be  adapted  either  to  the  number  of  horfes  or 
'  weight  of  the  loaded  carriage  ;  within  the  limitation  of  three  ton 
to  a  four  wheel  carriage,  and  half  that  weight  to  a  two  wheeled 
one  :  no  carriage  being  permitted  to  carry  more  than  three  ton  un- 
lefs  in  cafes  where  the  load  cannot  be  divided ;  and  even  then, 
not  without  fpecial  licence  obtained  of  the  Commiflioners. 

As  to  Carriages, 

id.  Let  no  waggons,  or  four  wheeled  carriages,  have  lefs  than 
a  fix  inch  wheel,  flat  tire,  nor  any  be  permitted  to  weigh  with  their 
load  above  three  ton.  * 

2d.  Let  no  carts  or  two  wheeled  carriages  of  burthen  have  lefs 
than  a  like  fix  inch  wheel,  flat  tire,  nor  any  be  permitted  to 
weigh  with  their  load  above  one  ton  and  a  half. 

3d.  Let  no  ftage- waggon  or  four-wheeled  carriage  of  burthen 
be  drawn  by  more  than  four  horfes  two  a  breaft,  nor  a  loaded 
two  wheel-carriage  by  more  than  two  horfes  abrcaft  or  three  in  length. 

4th.  Let  four  wheeled  ftage  coaches  and  chaifes  be  reftri&ed 

G  to 

*  I  fay  three  ton,  becaufe  I  conceive  the  lighter  the  weight  the  better  for  the 
road  in  every  refpecl  :  not  but  that  I  believe,  four  horfes  two-a-breaft,  will  be 
able,  on  account  of  the  fhorter  length  of  team,  to  draw  four  tons  as  eafily  as 
eight  horfes  in  length  would  draw  fix  ton,  and  as  eafily  as  eight  horfes  two  a  breaft 
would  draw  feven  or  even  eight 
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to  wheels  at  leaft  three  inches  broad,  flat  tire,  and  to  a  burthen  of 
two  ton.  AH  two  wheeled  chaifes  or  carts  to  wheels  of  the  fame 
breadth  and  to  a  load  of  half  the  weight. 
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5th.  Let  plcafure-carriagesand  the  coaches  or  chaifes  of  private 

pcrfons,  be  indulged  with  wheels  of  no  more  than  two  inches  and 

a  half  breadth,   flat  tire;  provided  the  four  wheeled  carriages  with 

jj  the  burthen  do  not  weigh  more  than  one  ton  and  a  half  and  the 

i 

two  wheeled  carriages  more  than  fifteen  hundred  weight. 

The  reader  will  fee  that  I  have  conftantly  in  view  the  diminu- 
tion of  the  weight  of  the  burthens  j  with  which  our  roads  and  pave- 
ments are  at  prefent  fo  terribly  indented,  worn,  and  torn  to  pieces : 
for  without  fuch  diminution,  I  am  well  perfuaded  no  expedient 
we  can  make  ufe  of,  however  feafible  in  appearance,  whether  of 
carriages  refting  on  cylinders,  or  on  wheels  rolling  double  furfaces, 
will  ever  effc&ually  preferve  them.  At  the  fame  time  and  for  the 
fame  reafon,  it  is  plain  that  it  is  the  weight  of  the  carriage,  which 
is  the  chief  impediment,  in  all  cafes,  to.  the  velocity  of  its  motion. 

■j  It  has  indeed  been  doubted  by  fome,  whether  what  is  advanced 

!!  in  the  7th.  fedtion  of  the  2d.  part  of  my  Obfervations^  refpe&ing  a 

low  wheeled  carriage's  keeping  pace  with  a  high  wheeled  one,  after 
I  the  fri&ion  of  each  is  once  overcome,  be  ftri&ly  true.   To  fatisfy  the 

■j  publick,  therefore,  in  this  particular,  as  well  as  fome  others  equally 

intercfting  and  curious  regarding  the  Stru&ure  and  Draught  of 
Wheeled  Carriges,  I  have  caufed  an  apparatus  to  be  ere&ed,  for  dc- 
monftrating  the  truth  of  them  experimentally. 

Such 
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Such  being  the  real  ftate  of  the  cafe,  and  the  diminution  of  the 
weight  of  carriages  in  general  a  principal  obje6t  both  as  to  the  pre- 
fervation  of  the  roads  and  the  expedition  of  draught,  I  fhall  here 
beg  leave  to  recommend  to  the  publick  attention  the  expediency 
of  univerfally  adopting  wheels  of  the  new  conftrudlion,  whofc  rim 
confifts  either  of  a  fingle  piece  of  wood,  or  two  fellies  only,  bent 
by  a  newly  difcOvercd  proceft,  into  a  perfeft  circle,  which  is  cafcd 
with  a  fingle  hoop  of  iron  :  in  confequence  of  which  mode  of  con- 
ftruftion,  the  grain  of  the  wood  is   kept   parallel  throughout,  its 
thicknefs  confiderably    leffened,    and   the   whole  wheel  rendered 
much  lighter,  and  at  the  fame  time  much  ftronger  than  wheels 
conftru&ed   of  detached  pieces  of  wood   and  iron    in  the  ufual 
manner. 

It  is  on  the  fame  principle  I  rftay  prefume  alio  to  recommend 
the  new-invented  method  of  conftrutting  wheel-carriages,  fo  as  to 
enable  them  to  turn  in  a  much  lefs  compafs  than  in  the  common 
way:  which  is  effe&ed  by  a  very  light,  fimple  and  cheap  con- 
trivance, anfwering  all  the  purpofes  of  lowering  the  fore  wheels, 
indenting  the  fides  of  the  waggons,  or  even  the  apparatus  of  the 
crane  neck  for  coaches  and  chariots,  at  once  fo  burthenfome  and 
expenfive. 

Specimens  of  thefe  wheels  and  carriages  of  new  conftru&ion 
may  be  daily  feen  at  the  Inventor's  houfe,  in  St.  Mary  Axe;  or  at 
Jacob  and  Viny's  Wheel  Manufa&ory  in  Black-friars  road,  near 
Chrift-church,  Surry :  where  fuch  noblemen,  gentlemen,  or  re- 
fpe&able   artificers,  who  are  curious  alfo  to  fee  the  above  men- 
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tioned  experiments  may,  for  Tome  time,  have  that  opportunity,  on 
Fridays,  from  the  hours  of  twelve  to  three. 

Orders  for  foch  wheels  and  carriages  will   be  taken  in  at  both 
places  and  duly  executed.     Artificers  may  alio  have  licence  of 
Mr.  Jacob,  the  patentee,  to  make  ufe  of  the  contrivance  for  fbort- 
locking  carriages,  on  paying  the  fum  of  two  Guineas  for  each  car- 
riage they  may  fo  conftruft. 

For  a  more  explicit  and  particular  account  of  thefe  wheels  and 
carriages,  with  a  mathematical  demonftration  of  their  fuperiour 
utility,  the  reader  is  referred  to  the  «  Obfervations  on  the  Struc- 
ture and  Draught  of  Wheel-carriages,"  before  mentioned. 
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